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TREATMENT SYSTEM AND METHOD FOR
ENLARGING NARROW PORTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation Application of PCT
Application No. PCT/JP2017/036712, filed Oct. 10, 2017,
the entire contents of which are incorporated herein by
reference.

FIELD

The present mnvention relates to a treatment system and a
method for enlarging a narrow portion.

BACKGROUND

For example, U.S. Patent Application Publication No.
2017/0000981 and U.S. Patent Application Publication No.
2017/0000990 disclose devices for expanding a constricted
area of a paranasal sinus by sequentially mserting a plurality
ol tapered pipes having different outer diameters.

SUMMARY

According to one aspect of the present invention, a
treatment system includes a gude, a plurality of tubular
dilator members, an operation portion, and a holding por-
tion. The guide extends linearly or curvilinearly from a
proximal end portion to a distal end portion. The plurality of
tubular dilator members pass the guide inside and are
configured to move forward along the guide. The operation
portion 1s configured to sequentially move the plurality of
dilator members from a side of the proximal end portion to
a side of the distal end portion. The holding portion 1is
provided on the guide. A distance between outer edges of the
holding portion 1n a direction intersecting a direction from
the side of the proximal end portion toward the side of the
distal end portion of the guide 1s larger or 1s configured to be
larger than a distance between outer edges of the gude.

Advantages of the invention will be set forth i the
description which follows, and 1n part will be obvious from
the description, or may be learned by practice of the inven-
tion. The advantages of the ivention may be realized and
obtained by means of the mstrumentalities and combinations
particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, 1llustrate embodi-
ments of the mvention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the 1nvention.

FIG. 1 1s a schematic diagram showing an overall con-
figuration of a treatment system according to a first embodi-
ment, and showing first to third dilator members on a section
cut along a plane passing through a longitudinal axis of a
guide.

FIG. 2 1s a cross-sectional view taken along line F2-F2
shown 1n FIG. 1.

FIG. 3 1s a side view showing the first to third dilator
members of the treatment system shown in FIG. 1.

10

15

20

25

30

35

40

45

50

55

60

65

2

FIG. 4 1s a cross-sectional view showing the guide, the
first to third dilator members, a cylinder, a holding portion,
and first to third spring members of the treatment system
shown 1n FIG. 1.

FIG. § 1s a cross-sectional view showing a state atfter the
holding portion 1s expanded from a first state to a second
state 1n the treatment system shown 1n FIG. 4.

FIG. 6 1s a cross-sectional view showing a state in which
the first dilator member 1s being advanced from the proximal
end toward the distal end 1n the treatment system shown 1n
FIG. 5.

FIG. 7 1s a cross-sectional view showing a state after all
of the first to third dilator members in the treatment system
shown 1in FIG. 6 have been inserted into a narrow portion.

FIG. 8 1s a cross-sectional view showing a state after the
first to third dilator members have been moved to the
proximal end side by a retraction mechanism in the treat-
ment system shown in FIG. 7.

FIG. 9 1s a cross-sectional view showing a state atfter the
guide in the treatment system shown in FIG. 8 has been
pulled out of the narrow portion.

FIG. 10 1s a schematic diagram illustrating the holding
portion 1n the first state in the treatment system according to
a first modification of the first embodiment.

FIG. 11 1s a schematic diagram 1illustrating a state in
which the diameter of the holding portion 1llustrated 1n FIG.
10 1s 1increased to the second state.

FIG. 12 1s a schematic diagram illustrating the holding
portion 1n the first state in the treatment system according to
a second modification of the first embodiment.

FIG. 13 1s a schematic diagram illustrating a state in
which the diameter of the holding portion 1llustrated 1n FIG.
12 1s increased to the second state.

FIG. 14 1s a schematic diagram illustrating the holding
portion 1n the first state in the treatment system according to
a third modification of the first embodiment.

FIG. 15 1s a schematic diagram illustrating a state in
which the diameter of the holding portion illustrated 1n FIG.
14 1s increased to the second state.

FIG. 16 1s a schematic diagram illustrating the holding
portion 1n the first state in the treatment system according to
a fourth modification of the first embodiment.

FIG. 17 1s a schematic diagram 1llustrating a state in
which the diameter of the holding portion illustrated 1n FIG.
16 1s 1increased to the second state.

FIG. 18 1s a cross-sectional view showing a configuration
of a gwmde, first to third dilator members, and a holding
portion 1n a treatment system according to a second embodi-
ment.

FIG. 19 1s a cross-sectional view showing a guide, first to
third dilator members, and a holding portion (movable
piece) of a treatment system according to a first modification
of the second embodiment.

FIG. 20 1s a cross-sectional view showing a guide, first to
third dilator members, and a holding portion (balloon-
shaped member) of a treatment system according to a second
modification of the second embodiment.

FIG. 21 1s a cross-sectional view showing a configuration
of a guide, first to third dilator members, and a holding
portion 1n a treatment system according to a third embodi-

ment.

FIG. 22 15 a cross-sectional view showing a state after all
of the first to third dilator members in the treatment system
shown 1n FIG. 21 have been inserted into a narrow portion.
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FIG. 23 1s a cross-sectional view showing a configuration
of a gwmde, first to third dilator members, and a holding
portion 1n a treatment system according to a fourth embodi-
ment.

FI1G. 24 15 a cross-sectional view showing a configuration
of a gwmde, first to third dilator members, and a holding
portion 1n a treatment system according to a fifth embodi-
ment.

DETAILED DESCRIPTION

First Embodiment

Hereinatter, a first embodiment of a treatment system 11
will be described with reference to FIGS. 1 to 9.

The treatment system 11 of the present embodiment 1s
mainly inserted nto a narrow portion (constricted arca) 44
of a human body, for example, the narrow portion 44 formed
at a boundary between a paranasal sinus and a nasal cavity
and used for a treatment of expanding the narrow portion.

As shown i FIGS. 1 and 4, the treatment system 11
includes a main body 12, a fixed handle portion 13 extending
from the main body 12, a movable handle portion 14
rotatable with respect to the main body 12, a gmde 15
linearly or curvilinearly extending from the main body 12,
first to third dilator members 36, 37, and 38 that are
cylindrical and provided outside the guide 15, a cylindrical
cylinder 16 rotatably provided around the guide 15, a
holding portion 18 fixed to a distal end portion 17 of the
guide 15, a leal spring portion 24 (spring portion) interposed
between the fixed handle portion 13 and the movable handle
portion 14, and first to third spring members (elastic mem-
bers) 25, 26, and 27 incorporated in the cylinder 16 to
advance the first to third dilator members 36, 37, and 38. The
main body 12 includes a hole 31. The movable handle
portion 14 has a rotation shaft 32 that fits inside the hole 31
of the movable handle portion 14, and 1s configured to rotate
with respect to the main body 12 around the hole 31 (rotation
axis 32).

The guide 15 includes a distal end portion 17, a proximal
end portion 33 opposite to the distal end portion 17, and an
intermediate portion 34 connecting the distal end portion 17
and the proximal end portion 33. The guide 15 extends
linearly or curvilinearly from the proximal end portion 33 to
the distal end portion 17. The longitudinal axis L of the guide
15 1s defined as an axis (center axis) connecting the distal
end portion 17 and the proximal end portion 33. The distal
end portion 33 is fixed to the main body 12. As shown 1n
FIG. 3, 1n reality, the guide 135 1s bent 1n an arc shape, so as
to follow the bending shape of the nasal cavity and the
paranasal sinuses (particularly, the frontal sinus or the max-
illary sinus) of the patient. However, FIG. 1 schematically
illustrates the guide 15 as being straight. The leal spring
portion 24 can bias the movable handle portion 14 1n a
direction away from the fixed handle portion 13.

As shown 1 FIG. 4, the cylinder 16 1s formed as a
revolver of a rotary pistol or a column having a lotus
root-like cross section. The cylinder 16 has a plurality of (for
example, three) through holes 35, a second through hole
provided at a central portion, through which the guide 1s
passed, and a plurality of ({or example, three) holding levers.
The holding levers are respectively provided adjacent to the
through holes 35. Each of the holding levers 1s configured to
hold any one of the first to third spring members 25, 26, and
27 1n a compressed state.

The plurality of through holes 35 are, for example,
uniformly arranged at 120° intervals around the center axis
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4

of the cylinder 16. The center axis of the cylinder 16
coincides with a longitudinal axis L of the guide 15. The first
spring member 235 1s housed inside one through hole 35, the
second spring member 26 1s housed 1nside another through
hole 35, and the third spring member 27 1s housed 1nside the
other through holes 35.

The first to third dilator members 36, 37, and 38 pass the
guide 15 inside, and are configured to move forward and
backward along the guide 15. The first dilator member 36 1s
located at the mmnermost position and i1s provided at a
position adjacent to the guide 15. The second dilator mem-
ber 37 1s provided at a position outside the first dilator
member 36. The third dilator member 38 1s provided at a
position outside the second dilator member 37. Thus, the
first to third dilator members 36, 37, and 38 are arranged
concentrically. The first to third dilator members 36, 37, and
38 are arranged on a side of the proximal end portion 33 of
the gmde 15 in an mmitial state. The number of dilator
members 1s not limited to three, and may be, for example,
two or four or more. The first dilator member 36 1s an
example of a first member, and the second dilator member
37 1s an example of a second member.

The first dilator member 36 1s configured to move forward
and backward along the longitudinal axis L of the guide 15.
As shown 1in FIG. 3, the first dilator member 36 has a first
rigid portion 36 A provided on a side of the distal end portion
17 and a first flexible portion 36B provided on the side of the
proximal end portion 33. In the present embodiment, the
outer peripheral surface of the first rnigid portion 36A 1is
formed 1n a tapered shape 1n which the diameter decreases,
for example, toward the distal end portion 17. The first nigid
portion 36A 1s formed of a rigid material, for example, a
metal material. The first rigid portion 36 A 1s an example of
a tapered portion that tapers toward the distal end portion 17.
The first flexible portion 36B i1s formed, for example, 1n a
cylindrical shape. The first tlexible portion 36B 1s formed of
a flexible material, for example, a resin material or the like.
By providing the first flexible portion 36B 1n this manner,
the first dilator member 36 can be moved forward and
backward along the curved guide 15.

The second dilator member 37 1s configured to move
forward and backward along the guide 15. The second
dilator member 37 has a second rigid portion 37A provided
on the side of the distal end portion 17 and a second flexible
portion 378 provided on the side of the proximal end portion
33. In the present embodiment, the outer peripheral surface
of the second rigid portion 37A 1s formed 1n a tapered shape
in which the diameter decreases, for example, toward the
distal end portion 17. The second ngid portion 37A 1is
formed of a ngid material, for example, a metal matenal.
The second rigid portion 37A 1s an example of a tapered
portion that tapers toward the distal end portion 17. The
second flexible portion 37B 1s formed, for example, 1n a
cylindrical shape. The second flexible portion 37B 1s formed
of a flexible material, for example, a resin maternial or the
like.

The third dilator member 38 i1s configured to move
forward and backward along the guide 135. The third dilator
member 38 has a third rigid portion 38A provided on the side
of the distal end portion 17 and a third flexible portion 38B
provided on the side of the proximal end portion 33. In the
present embodiment, the outer peripheral surface of the third
rigid portion 38A 1s formed 1n a tapered shape 1n which the
diameter decreases, for example, toward the distal end
portion 17. The third rnigid portion 38A i1s formed of a rigid
material, for example, a metal material. The third nigid
portion 38A 1s an example of a tapered portion that tapers
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toward the distal end portion 17. The third flexible portion
38B 1s formed, for example, 1n a cylindrical shape. The third
flexible portion 38B 1s formed of a flexible material, for
example, a resin matenal or the like.

As shown i FIG. 4, the first spring member 235 1s
interposed between the first dilator member 36 and the
movable handle portion 14 1 a compressed state. The
second spring member 26 1s interposed between the second
dilator member 37 and the movable handle portion 14 1n a
compressed state. The third spring member 27 1s interposed
between the third dilator member 38 and the movable handle
portion 14 1n a compressed state.

As shown m FIG. 1, the movable handle portion 14
includes a movable handle main body 41, a release member
42 that 1s in contact with the holding levers and configured
to release the compressed state of the first to third spring
members 25, 26, and 27, and a conversion mechanism 43
that converts a rotational movement of the movable handle
main body 41 about the rotation axis into a rotational
movement that rotates the cylinder 16 clockwise. The
release member 42 1s configured to release the compressed
state of the first to third spring members 25, 26, and 27 by
rotating the holding levers by abutting the respective holding,
levers. The first to third spring members 25, 26, and 27
whose compression state has been released can apply the
repulsive force to the first to third dilator members 36, 37,
and 38.

The movable handle portion 14 1s grasped by the user,
rotated toward the fixed handle portion 13, and brought into
contact with the fixed handle portion 13, whereby the
repulsive forces of the first to third spring members 25, 26,
and 27 can be released one by one in order. More specifi-
cally, the movable handle portion 14 can release the repul-
sive force of the first spring member 25 when the movable
handle portion 14 i1s grasped by the user and brought into
contact with the fixed handle portion 13 for the first time.
The movable handle portion 14 can release the repulsive
force of the second spring member 26 when the movable
handle portion 14 1s grasped by the user and brought into
contact with the fixed handle portion 13 for the second time.
The movable handle portion 14 can release the repulsive
force of the third spring member 27 when the movable
handle portion 14 1s grasped by the user and brought into
contact with the fixed handle portion 13 for the third time.

The conversion mechanism 43 includes a cam mecha-
nism. The cam mechanism 1s configured to convert a back-
and-forth movement of the movable handle portion 14 1n the
vicinity of the rotation axis 32 into a rotational movement
for rotating the cylinder 16 clockwise by 120° when the
movable handle portion 14 returns from the state of abutting,
the fixed handle portion 13 to the imtial position by the
repulsive force of the leaf spring portion 24. A well-known
structure can be used as the conversion mechanism 43 (cam
mechanism). For example, the conversion mechanism 43
(cam mechanism) may include an inclined surface provided
on the cylinder 16, and a prism-shaped contact piece pro-
vided on the movable handle portion 14 side and configured
to abut the inclined surface at its distal end to rotate the
cylinder 16. The movable handle portion 14 and the first to
third spring members 25, 26, and 27 are an example of an
operation portion 20 configured to sequentially move the
first to third dilator members 36, 37, and 38 {rom the side of
the proximal end portion 33 to the side of the distal end
portion 17 and insert the first to third dilator members 36, 37,
and 38 into the narrow portion 44.

As shown 1 FIGS. 4 and 5, 1n the present embodiment,
the holding portion 18 includes a distal end engagement
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portion provided on the side of the distal end portion 17 of
the guide 135. The holding portion 18 (distal end engagement
portion) comprises a balloon-shaped member 18A. The
balloon-shaped member 18A comprises a balloon formed of
a rubbery elastic material. The balloon-shaped member 18A
can be suitably formed of a rubber material or the like. The

holding portion 18 can be inflatable and deflatable. The
holding portion 18 can be deformed between a first state S
having a diameter (distance between outer edges 1n a direc-
tion intersecting the longitudinal axis direction) equivalent
to the diameter (inner diameter, distance between inner
walls) of the narrow portion 44 located at the boundary
between a paranasal sinus and a nasal cavity, and a second
state S2 having a larger diameter (distance between outer
edges) than the first state S1.

Subsequently, with reference to FIGS. 4 to 9, a treatment
for enlarging the narrow portion 44 using the treatment
system 11 of the present embodiment will be described. As
shown 1n FIG. 4, the operator inserts the guide 15 into the
narrow portion 44 of the human body, for example, a
boundary between a paranasal sinus and a nasal cavity. The
narrow portion 44 1s located at the entrance of the paranasal
sinus, and forms a passage communicating with the para-
nasal sinus and the nasal cavity. The operator inserts the
guide 15 through the external naris and positions the guide
15 1n the paranasal sinus, for example 1n the frontal sinus or
maxillary sinus. At this time, the guide 15 1s inserted mto the
narrow portion 44 until the distal end portion 17 of the guide
15 15 positioned deeper than the narrow portion 44.

The operator 1nflates the holding portion 18 from the first
state S1 shown m FIG. 4 to the second state S2 shown 1n
FIG. §, for example, by sending a fluid, such as air or water,
to the holding portion 18 (balloon-shaped member 18A)
through the tubular guide 15. At this time, the distance
between the outer edges of the balloon-like member 18A
orthogonal to the longitudinal axis L of the guide 15 (or the
inner cross-sectional area) indicated by the reference symbol
Al m FIG. 5 1s larger than the distance between the outer
edges of the distal end portion 17 of the guide 15 (or the
inner cross-sectional area) indicated by the reference symbol
A2 1n FIG. 5. As a result, the holding portion 18 engages
with the deep portion of the narrow portion 44. Accordingly,
the position of the guide 15 can be fixed with respect to the
narrow portion 44 so that the guide 15 does not retract. In
this state, the operator grasps the movable handle 14 to
release the first spring member 25 from the compressed
state, and causes the repulsive force of the first spring
member 25 to act on the first dilator member 36. As a result,
as shown in FIG. 6, the first dilator member 36 moves
forward from the proximal end portion 33 to the distal end
portion 17 and 1s 1nserted into the narrow portion 44. By
inserting the first dilator member 36 1nto the narrow portion
44, the diameter (inner diameter) of the narrow portion 44 1s
increased. When the first dilator member 36 moves forward
in this way, a reaction force 1s generated in a direction
opposite to the direction 1n which the first dilator member 36
moves forward, and the reaction force acts on the first dilator
member 36 and the guide 15 to push them backward.
However, 1n this embodiment, since the guide 15 can be
fixed by the balloon-shaped member 18A (holding portion
18) provided at the distal end portion 17 of the guide 15, the
reaction force can be received by the balloon-shaped mem-
ber 18A. Therefore, the first dilator member 36 and the guide
15 are prevented from retracting 1n the direction from the
distal end portion 17 toward the proximal end portion 33 due
to the reaction force.
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When the operator releases the grasp on the movable
handle 14 after the insertion of the first dilator member 36
into the narrow portion 44 1s completed, the movable handle
portion 14 returns to the initial position by the action of the
leat spring portion 24. At this time, the linear motion of the
movable handle portion 14 1n the vicinity of the rotation axis
32 is converted mto a motion for rotating the cylinder 16 1n
the clockwise direction via the conversion mechanism (cam
mechanism) 43. The return operation of the movable handle
portion 14 causes the cylinder 16 to rotate, for example, 120°
in the clockwise direction. The rotation direction of the
cylinder 16 may be the counterclockwise direction.

When the operator grasps the movable handle 14 to
release the second spring member 26 from the compressed
state, the repulsive force of the second spring member 26 1s
caused to act on the second dilator member 37. As a result,
the second dilator member 37 moves forward from the
proximal end portion 33 to the distal end portion 17 and 1s
iserted into the narrow portion 44 and outside the first
dilator member 36. By inserting the second dilator member
37 1into the narrow portion 44, the diameter (inner diameter)
of the narrow portion 44 1s further increased. At this time,
similarly, a reaction force 1s generated in the direction
opposite to the direction 1n which the second dilator member
37 moves forward; however, the reaction force 1s received
by the balloon-shaped member 18A (holding portion 18)
provided 1n the distal portion 17 of the gmde 15.

When the operator releases the grasp on the movable
handle 14 after the 1nsertion of the second dilator member 37
into the narrow portion 44 1s completed, the movable handle
portion 14 returns to the 1nitial position by the action of the
leat spring portion 24. At this time, the linear motion of the
movable handle portion 14 1n the vicinity of the rotation axis
32 is converted by the conversion mechanism.(cam mecha-
nism) 43, and the cylinder 16 rotates 120° 1n the clockwise
direction.

When the operator grasps the movable handle 14 to
release the third spring member 27 from the compressed
state, the repulsive force of the third spring member 27 1s
caused to act on the third dilator member 38. As a result, the
third dilator member 38 moves forward from the proximal
end portion 33 to the distal end portion 17 and is inserted
into the narrow portion 44 and outside the second dilator
member 37, as shown 1n FIG. 7. By inserting the third dilator
member 38 into the narrow portion 44, the diameter (inner
diameter) of the narrow portion 44 1s further increased. At
this time, similarly, a reaction force 1s generated in the
C
C

irection opposite to the direction i which the second
1lator member 37 moves forward; however, the reaction
force can be received by the holding portion 18 (balloon-
shaped member 18A) provided in the distal end portion 17
of the guide 15.

After the diameter of the narrow portion 44 has been
increased, the first to third dilator members 36, 37, and 38
are retracted toward the proximal end portion 33 by a
retraction mechanism (not illustrated) as shown in FIG. 8.
Then, as shown 1n FIG. 9, the fluid such as air or water 1s
recovered from the holding portion 18, the holding portion
18 1s changed from the second state S2 to the first state S1,
and the operator pulls the fixed handle 13 back to the near
side. As a result, the guide 15 can be extracted from the
narrow portion 44 such as a paranasal sinus. Thus, the
treatment for enlarging the narrow portion 44 1s completed.

According to the first embodiment, the following 1s appar-
ent.

The treatment system 11 includes the guide 15 linearly
extending from the proximal end portion 33 to the distal end
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portion 17 and inserted into the narrow portion 44. The
tubular dilator members 36, 37, and 38 pass the guide 15
inside and are configured to move forward along the guide
15. The operation portion 20 1s configured to move the
plurality of dilator members 36, 37, and 38 from the side of
the proximal end portion 33 to the side of the distal end
portion 17 and to insert the plurality of dilator members 36,
37, and 38 into the narrow portion 44. The holding portion
18 1s provided on the guide 135 and 1s configured to hold the
position of the guide 15 with respect to the narrow portion
44.

According to this configuration, the reaction force gen-
erated when the dilator members 36, 37, and 38 are inserted
into the narrow portion 44 can be recerved by the holding
portion 18. Therefore, 1t 1s possible to prevent the guide 15
from retracting due to the reaction force when the dilator
members are to be moved forward. Thus, it 1s possible to
prevent a problem wherein the treatment for enlarging the
narrow portion 44 cannot be performed properly.

Each of the plurality of dilator members has a tapered
portion that tapers toward the distal end portion 17. Accord-
ing to this configuration, the dilator members can be
smoothly inserted into the narrow portion 44.

The holding portion 18 generates a holding force for
holding the guide 15 at that position against a reaction force
when the dilator members are inserted into the narrow
portion 44. According to this configuration, the holding
portion 18 1s not influenced by the reaction force generated
when the dilator members are inserted into the narrow
portion 44, and the guide 15 can be prevented from retract-
ing due to the reaction force when the dilator members are
moved forward.

The holding portion 18 includes the distal end engage-
ment portion provided on the side of the distal end portion
17 of the guide 15. The distal end engagement portion can
change 1ts diameter (distance between outer edges) between
the first state S1 having a diameter (distance between outer
edges) equivalent to the diameter of the narrow portion 44
and the second state S2 1n which the distal end engagement
portion can be engaged with the inner side of the narrow
portion 44 by increasing its diameter from the first state S1.
According to this configuration, the holding portion 18 in the
second state S2 can prevent the guide 15 from retracting
from the narrow portion 44 as much as possible.

The distal end engagement portion includes a balloon-
shaped member 18 A that 1s inflatable and deflatable between
the first state S1 and the second state S2. According to this
configuration, the holding portion 18 can be realized with a
simple structure.

The plurality of dilator members include the first dilator
member 36 provided at a position adjacent to the guide 135
and the second dilator member 37 positioned outside the first
dilator member. The operation portion 20 1s configured to
insert the second dilator member 37 outside the first member
36 into the narrow portion 44 in the state where the first
member 36 has been inserted in the narrow portion 44.
According to this configuration, a treatment for gradually
expanding the narrow portion 44 can be easily realized.

Heremaiter, a modification of the treatment system 11
according to the first embodiment will be described with
reference to FIGS. 10 to 17. In the following embodiments,
the parts diflerent from the first embodiment will be mainly
described, and descriptions of the parts 1dentical to those of
the first embodiment will be omatted.

(First Modification)

A first modification of the first embodiment will be
described with reference to FIGS. 10 and 11.
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In the first modification, the configuration of the holding
portion 18 (distal end engagement portion) 1s diflerent from
that of the first embodiment. The guide 15 1s, for example,
tubular. The holding portion 18 includes a shait 45 config-
ured to be inserted into and removed from the distal end
portion 17 of the guide 15, and a plurality of arc-shaped
wires 46 that are connected between the distal end of the
shaft 45 and the end of the main body 12. The shait 45 1s
configured to move forward and backward with respect to
the guide 15 by a known mechanism (second operation
portion). In the present modification, by pulling the shait 45
into the distal end portion 17 of the guide 15, the wires 46
can be deformed from a first state S1 1n which the plurality
of wires 46 are closed to the second state S2 1n which the
plurality of wires 46 are unifolded to form a larger diameter
than the first state S1. The distance between the outer edges
of the wires 46 orthogonal to the longitudinal axis L of the
guide 15, indicated by the reference symbol Al i FIG. 11,
1s greater than the distance between the outer edges of the
distal end portions 17 of the guide 15, indicated by the
reference symbol A2 1n FIG. 11. By setting the plurality of
wires 46 to the second state S2, the plurality of wires 46 can
be engaged with a deep portion beyond the narrow portion
44. Accordingly, the same eflect as 1n the first embodiment
can be obtained.

(Second Modification)

A second modification of the first embodiment will be
described with reference to FIGS. 12 and 13.

In the second modification, the configuration of the hold-
ing portion 18 (distal end engagement portion) 1s different
from that of the first embodiment. The guide 15 1s, for
example, tubular. The holding portion 18 includes a pair of
pivot plates 47 pivotable around the distal end portion 17 of
the gu1de 15, and a link mechanism 48 configured to pivot
the pair of pivot plates 47 in the direction of increasing the
distance between the plates. The link mechanism 48 1is
configured to move forward and backward with respect to
the distal end portion 17 of the guide 15 by a known
mechanism (second operation portion), and to project from
and retract 1nto the distal end portion 17 of the guide 15.

In the present modification, when the link mechanism 48
1s projected from the distal end portion 17 of the guide 15,
the pair of pivot plates 47 can be pivoted from the first state
S1 (closed position) to the second state S2 in which the
distance 1s larger than that 1n the first state S1. By setting the
pair ol pivot plates 47 to the second state S2, the pair of pivot
plates 47 can be engaged with a deep portion beyond the
narrow portion 44. The distance between the outer edges of
the pivot plates 47 orthogonal to the longitudinal axis L of
the guide 15, indicated by the reference symbol Al in FIG.
13, 1s greater than the distance between the outer edges of
the distal end portion 17 of the guide 15, indicated by the
reference symbol A2 1 FIG. 13. Accordingly, the same
cllect as 1n the first embodiment can be obtained.

(Third Modification)

A third modification of the first embodiment will be
described with reference to FIGS. 14 and 15.

In the third modification, the configuration of the holding
portion 18 (distal end engagement portion) 1s different from
that of the first embodiment. The guide 15 1s, for example,
tubular. The holding portion 18 includes a pair of pivot
plates 47 pivotable around the distal end portion 17 of the
guide 15, and a push rod 51 configured to project from and
retract into the distal end portion 17 of the guide 15. The
push rod 51 is configured to move forward and backward
with respect to the distal end portion 17 of the guide 135 by
a known mechanism (second operation portion). A tip 52 of
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the push rod 51 can abut thick parts 47 A of the pivot plates
4’7, and the distance between the distal ends of the pivot
plates 47 can be increased by moving the push rod 31
forward (projecting the push rod 51 out of the main body
12).

In the present modification, when the push rod 51 1s
projected from the guide 15, the pair of pivot plates 47 can
be pivoted from the first state S1 (closed position) to the
second state S2 1n which the distance between the distal ends
of the pivot plates 1s larger than that 1n the first state S1. By
setting the pair of pivot plates 47 to the second state S2, the
pair of pivot plates 47 can be engaged with a deep portion
beyond the narrow portion 44. The distance between the
outer edges of the pivot plates 47 orthogonal to the longi-
tudinal axis L of the guide 15, indicated by the reference
symbol Al 1n FIG. 15, 1s greater than the distance between
the outer edges of the distal end portion 17 of the guide 15,
indicated by the reference symbol A2 1in FIG. 15. Accord-
ingly, the same eflect as in the first embodiment can be
obtained.

(Fourth Modification)

A Tfourth modification of the first embodiment will be
described with reference to FIGS. 16 and 17.

In the fourth modification, the configuration of the hold-
ing portion 18 (distal end engagement portion) 1s different
from that of the first embodiment. The guide 15 1s, for
example, tubular. The holding portion 18 includes a pair of
clastic plates 53 having elasticity and fixed to the distal end
portion 17 of the guide 15, and a pull rod 54 configured to
project from and retract into the distal end portion 17 of the
guide 135. In a distal end portion 34a of the pull rod 54, a
distance between the outer edges of a cross section inter-
secting a direction from the proximal end toward the distal
end of the guide 135 1s larger than a distance between 1nner
edges of the elastic plates 53 at the distal end portion 17 of
the guide 15. The pull rod 54 1s configured to move forward
and backward with respect to the main body 12 by a known
mechanism (second operation portion).

In the present modification, when the pull rod 54 1s
retracted 1n the direction of being housed 1n the guide 15, the
pair of elastic plates 53 can be deformed from the first state
S1 (closed position) to the second state S2 1 which the
distance between the elastic plates 33 1s larger than that 1n
the first state S1. By setting the pair of elastic plates 33 to
the second state S2, the pair of elastic plates 53 can be
engaged with a deep portion beyond the narrow portion 44.
The distance between the outer edges of the elastic plates 53
orthogonal to the longitudinal axis L of the guide 15,
indicated by the reference symbol Al 1n FIG. 17, 1s greater
than the distance between the outer edges of the distal end
portlon 17 of the guide 15, indicated by the reference symbol
A2 m FIG. 17. Accordingly, the same eflect as 1n the first
embodiment can be obtained.

Second Embodiment

A treatment system 11 according to a second embodiment
will be described with reference to FIG. 18. In the second
embodiment, the configurations of first to third dilator
members 36, 37, and 38 and the configuration of a holding
portion 18 are diflerent from those of the first embodiment,
but the other parts are the same as those of the first
embodiment. Hereinafter, portions different from the first
embodiment will be mainly described, and 1illustration or
description of portions that are the same as those of the first
embodiment will be omaitted.
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Unlike the first embodiment, the first to third dilator
members 36, 37, and 38 are each formed m a semi-cylin-
drical shape. One 180° portion around the guide 15 1is
covered with first to third dilator members 36, 37, and 38,
whereas the other 180° portion on the opposite side of the
guide 15 1s exposed. The first to third dilator members 36,
37, and 38 have the same configuration as that of the first
embodiment, except that they are formed i a semi-cylin-
drical shape.

In the present embodiment, the holding portion 18 1s
configured as an intermediate engagement portion provided
at an intermediate portion 34 (a position between the distal
end portion 17 and the proximal end portion 33) of the guide
15. The holding portion 18 (intermediate engagement por-
tion) comprises a plurality of irregularities (concavities and
convexities) 18A. The plurality of iwrregularities 18A are
preferably formed, for example, 1n a knurled shape. As
shown 1 FIG. 18, the holding portion 18 is biased 1n a
direction of pressing against a narrow portion 44 as shown
by an arrow, so that the holding portion 18 can bite into the
inner surface of the narrow portion 44. As a result, the
holding portion 18 can be engaged with the mner surface of
the narrow portion 44. The plurality of irregularities 18 A are
formed only 1n an angle range of 180° around a longitudinal
ax1s [, on the side where the first to third dilator members 36,
37, and 38 are not provided. Therefore, the first to third
dilator members 36, 37, and 38 do not interfere with the
plurality of irregularities 18A.

Subsequently, with reference to FIG. 18, a treatment for
enlarging the narrow portion 44 using the treatment system
11 of the present embodiment will be described. As shown
in FIG. 18, the operator 1nserts the guide 135 into the narrow
portion 44 of a human body, for example, a paranasal sinus
or the like. The operator inserts the guide 135 through the
external naris and positions the guide 15 1n the paranasal
sinus, for example 1n the frontal sinus or maxillary sinus. At
this time, the guide 135 1s mserted 1nto the narrow portion 44
until the distal end portion 17 of the guide 15 1s positioned
deeper than the narrow portion 44.

The operator biases the guide 15 so as to press the holding
portion 18 (the intermediate engagement portion) against the
inner surface of the narrow portion 44. As a result, the
holding portion 18 1s engaged with the mnner surface of the
narrow portion 44. Accordingly, the position of the guide 15
can be fixed with respect to the narrow portion 44 so that the
guide 15 does not retract. In this state, by grasping the
movable handle portion 14, the operator inserts the first
dilator member 36, the second dilator member 37, and the
third dilator member 38 into the narrow portion 44 1n this
order by the repulsive forces of the first to third spring
members 25, 26, and 27, as 1n the above-described embodi-
ment. By inserting the first to third dilator members 36, 37,
and 38 into the narrow portion 44, the diameter (1nner
diameter) of the narrow portion 44 1s gradually increased.

After the diameter of the narrow portion 44 has been
increased, the first to third dilator members 36, 37, and 38
are retracted toward the proximal end portion 33 by a
retraction mechanism (not shown). Then, the biasing of the
holding portion 18 onto the inner surface of the narrow
portion 44 (the biasing in the direction of the arrow 1n FIG.
18) 1s released, and the operator pulls back the fixed handle
portion 13 toward the operator side, whereby the guide 15
can be extracted out of the narrow portion 44 such as the
paranasal sinuses. Thus, the treatment for enlarging the
narrow portion 44 1s completed.

According to the second embodiment, the holding portion
18 i1s the intermediate engagement portion provided at a
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position between the distal end portion 17 and the proximal
end portion 33 of the guide 15. The intermediate engage-
ment portion 1s engageable with the inner surface of the
narrow portion 44. According to this configuration, it 1s
possible to prevent the gmide 15 from retracting from the
narrow portion 44 by the itermediate engagement portion
as much as possible.

The intermediate engagement portion 1s a plurality of
irregularities 18 A configured to be engaged with the 1nner
surface of the narrow portion 44. According to this configu-
ration, the guide 15 can be fixed to the inner surface of the
narrow portion 44 by a simple technmique of pressing the
intermediate engagement portion formed of the irregularities
18A against the inner surface of the narrow portion 44. Thus,
when the dilator members are moved forward, it 1s possible
to prevent the guide 15 from moving backward due to the
reaction force as much as possible.

Hereinatter, a modification of the treatment system 11 of
the second embodiment will be described with reference to
FIGS. 19 and 20. In the following embodiments, the parts
different from the second embodiment will be mainly
described, and descriptions of the parts 1dentical to those of
the second embodiment will be omuitted.

(First Modification)

A first modification of the second embodiment will be
described with reference to FIG. 19.

In the first modification, the configuration of the holding
portion 18 (intermediate engagement portion) 1s different
from that of the second embodiment. The holding portion 18
comprises a movable piece 55 configured to be housed
inside the guide 15 or to protrude outward from the outer
peripheral surface of the guide 15. The movable piece 35 1s
formed 1n an angle range of 180° around the longitudinal
axis L on the side where the first to third dilator members 36,
37, and 38 are not provided. Therefore, the first to third
dilator members 36, 37, and 38 do not interfere with the
movable piece 55.

The movable piece 35 includes a button portion 56 and a
spring 37 for biasing the button portion 56 outward 1n the
radial direction of the guide 15. The button portion 56 1s
configured to move back and forth by the action of the spring
57 between a protruding position indicated by a solid line 1n
FIG. 19 and a retracted position indicated by a two-dot chain
line. The movable piece 35 can be engaged with the narrow
portion 44 by moving to the protruding position and being
pressed 1nto the inner surface of the narrow portion 44 1n the
state of having entered the narrow portion 44. Accordingly,
the same etlect as 1n the first embodiment can be obtained.

(Second Modification)

A second modification of the second embodiment will be
described with reference to FIG. 20.

In the second modification, the configuration of the hold-
ing portion (intermediate engagement portion) 1s different
from that of the second embodiment. The holding portion 18
(intermediate engagement portion) comprises a balloon-
shaped member 18A having a directivity in the inflation
direction so as to inflate only in an angular range of 180°
around the longitudinal axis L on the side where the first to
third dilator members 36, 37, and 38 are not provided on the
entire circumierence of the guide 15. Therefore, the first to
third dilator members 36, 37, and 38 do not interfere with the
balloon-shaped member 18A.

The balloon-shaped member 18A comprises a balloon
formed of a rubbery elastic matenial, and 1s inflatable and
contractible. The balloon-shaped member 18A can be suit-
ably formed of a rubber material or the like. The balloon-
shaped member 18A can be deformed between a first state
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S1 having a diameter (distance between outer edges 1n a
direction intersecting the longitudinal axis direction) equiva-

lent to the diameter (1nner diameter) of the narrow portion 44
ol a paranasal sinus, and a second state S2 having a larger
diameter (distance between outer edges) than the first state
S1. The balloon-shaped member 18A 1s inflated from the
first state S1 to the second state S2 1n the state where the
balloon-shaped member 18A has entered the narrow portion
44, so that the balloon-shaped member 18A can be engaged
with the narrow portion 44 by being sunk into the inner
surface of the narrow portion 44. Accordingly, the same
ellect as 1n the first embodiment can be obtained.

Third Embodiment

A treatment system 11 according to a third embodiment
will be described with reference to FIGS. 21 and 22. In the
third embodiment, the configuration of a holding portion 18
1s diferent from that of the first embodiment, but the other
parts are the same as those of the first embodiment. Here-
inafter, portions different from the first embodiment will be
mainly described, and 1illustration or description of portions
that are the same as those of the first embodiment will be
omitted.

The holding portion 18 i1s formed 1n a cylindrical shape,
and 1s provided around first to third dilator members 36, 37,
and 38. For this reason, the holding portion 18 covers the
periphery of the first to third dilator members 36, 37, and 38.
A side of a distal end portion 33 of the holding portion 18
1s fixed to the guide 15. An abutting portion 18A (abutting
surface) that 1s inclined (tapered) so as to decrease 1in
thickness toward the distal end portion 17 of the guide 15 1s
formed at the distal end of the holding portion 18. It is
preferable that the abutting portion 18 A (abutting surface) be
flush with the surface formed by the distal ends of the first
to third dilator members 36, 37, and 38. The holding portion
18 can abut on a proximal side of an entrance of the narrow
portion 44 at the abutting portion 18A.

Subsequently, with reference to FIGS. 21 and 22, a
treatment for enlarging the narrow portion 44 using the
treatment system of the present embodiment will be
described. The operator inserts the guide 15 into a narrow
portion 44 of the human body, for example into a paranasal
sinus or the like. The operator 1nserts the guide 15 through
the external naris and positions the guide 15 in the paranasal
sinus, for example 1n the frontal sinus or maxillary sinus. At
this time, as shown 1n FIG. 21, the guide 135 1s mserted until
the distal end portion 17 of the guide 13 1s positioned deeper
than the narrow portion 44.

The operator biases the movable handle portion 14 in a
direction approaching the patient. As shown in FIG. 21, the
abutting portion 18A of the holding portion 18 1s brought
into contact with a position on the proximal side of the
entrance of the narrow portion 44. The operator maintains a
biased state of the movable handle portion 14, whereby the
position of the guide 15 can be fixed with respect to the
narrow portion 44 so that the guide 15 does not retract. In
this state, by grasping the movable handle portion 14, as
shown in FIG. 22, the operator inserts the first dilator
member 36, the second dilator member 37, and the third
dilator member 38 into the narrow portion 44 1n this order
by the repulsive forces of the first to third spring members
25, 26, and 27, as 1n the above-described embodiments. By
inserting the first to third dilator members 36, 37, and 38 into
the narrow portion 44, the diameter (inner diameter) of the
narrow portion 44 1s gradually increased. At this time, when
the first to third dilator members 36, 37, and 38 move
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forward, a reaction force acts on the guide 15. However,
even 1n this case, since the holding portion 18 1s pressed
against the narrow portion 44 via the abutting portion 18A,
the guide 15 1s prevented from retracting due to the reaction
force.

After the diameter of the narrow portion 44 has been
increased, the first to third dilator members 36, 37, and 38
are retracted toward the proximal end portion 33 by a
retraction mechanism (not shown). Then, the biasing of the
holding portion 18 onto the proximal side of the entrance of
the narrow portion 44 1s released, and the operator pulls back
the fixed handle portion 13 toward the operator side,
whereby the guide 15 can be extracted out of the narrow
portion 44 such as the paranasal sinuses. Thus, the treatment
for enlarging the narrow portion 44 1s completed.

According to the third embodiment, the holding portion
18 includes the abutting portion 18A configured to be
brought 1nto contact with a position on the proximal side of
the entrance of the narrow portion 44. According to this
configuration, the position of the guide 15 with respect to the
narrow portion 44 can be fixed by the holding portion 18.
Thus, the reaction force generated when the dilator members
are inserted into the narrow portion 44 can be received by
the holding portion 18, and the guide 15 can be prevented
from retracting due to the reaction force when the dilator
members are to be moved forward. Thus, it 1s possible to
prevent a situation where the treatment for enlarging the
narrow portion 44 cannot be performed.

In this third embodiment, the abutting portion 18A of the
holding portion 18 is brought into contact with a position on
the proximal side of the entrance of the narrow portion 44,
but the position where the abutting portion 18A 1s brought
into contact 1s not limited to this. The position of the guide

15 may be maintained by bringing the abutting portion 18A
around the entrance of the nasal cavity (external naris) or the

like.

Fourth Embodiment

A treatment system 11 according to a fourth embodiment
will be described with reference to FIG. 23. In the fourth
embodiment, the configuration of a holding portion 18 1is
different from that of the first embodiment, but the other
parts are the same as those of the first embodiment. Here-
inafter, portions different from the first embodiment will be
mainly described, and 1llustration or description of portions
that are the same as those of the first embodiment will be
omitted.

In the present embodiment, the holding portion 18
includes a proximal end engagement portion provided on the
side of the proximal end portion 33 of the guide 15. The
holding portion 18 (proximal end engagement portion) com-
prises a balloon-shaped member 18A. The balloon-shaped
member 18A comprises a balloon formed of a rubbery
clastic material. The balloon-shaped member 18A can be
suitably formed of a rubber material or the like. The holding
portion 18 can be inflatable and deflatable. The holding
portion 18 1s located inside a nasal cavity 61 and near an
external naris 62 when the guide 15 1s 1nserted into the
narrow portion 44 ol the paranasal sinus. The holding
portion 18 can be deformed between a first state S1 that 1s
a deflated state and a second state S2 having a larger
diameter (distance between outer edges) than the first state
S1. In the present embodiment, the nasal cavity 61 1s an
example of a sinus which the holding portion 18 1n the
second state S2 engages with.
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Subsequently, the enlargement treatment of the narrow
portion 44 using the treatment system 11 of the present
embodiment will be described with reference to FIG. 23.
The operator inserts the guide part 15 1nto a narrow portion
44 of the human body, for example 1nto a paranasal sinus or
the like. The operator inserts the guide 15 through the
external naris 62 and positions the guide 15 in the paranasal
sinus, for example 1n the frontal sinus or maxillary sinus. At
this time, the guide 135 1s mserted 1nto the narrow portion 44
until the distal end portion 17 of the guide 15 1s positioned

deeper than the narrow portion 44.

The operator inflates the holding portion 18 (balloon-
shaped member 18A) from the first state S1 to the second
state S2 by sending a fluid such as air or water to the holding
portion 18. As a result, the holding portion 18 i1s engaged
with the inner wall of the nasal cavity 61 (sinus) near the
external naris 62. Accordingly, the position of the guide 135
can be fixed with respect to the narrow portion 44 so that the

guide 15 does not retract. In this state, by grasping the
movable handle portion 14, the operator inserts the first
dilator member 36, the second dilator member 37, and the
third dilator member 38 into the narrow portion 44 1n this
order by the repulsive forces of the first to third spring
members 25, 26, and 27, as 1n the above-described embodi-
ment. By inserting the first to third dilator members 36, 37,
and 38 into the narrow portion 44, the diameter (1nner
diameter) of the narrow portion 44 1s gradually increased. At
this time, when the first to third dilator members 36, 37, and
38 move forward, a reaction force acts on the guide 15.
However, even 1n this case, since the reaction force can be
received by the holding portion 18, the guide 15 1s prevented
from retracting due to the reaction force.

After the diameter of the narrow portion 44 has been
increased, the first to third dilator members 36, 37, and 38

are retracted toward the proximal end portion 33 by a
retraction mechanism (not shown). Then, the balloon-like
member 18A 1s contracted from the second state S2 to the
first state S1, and the operator pulls back the fixed handle
portion 13 toward the operator’s side, whereby the guide 15
can be extracted out of the narrow portion such as the
paranasal sinuses. Thus, the treatment for enlarging the
narrow portion 44 1s completed.

According to the present embodiment, the holding portion
18 1s a proximal end engagement portion provided on the
side of the proximal end portion 33 of the guide 15. The
proximal end engagement portion 1s configured to change
the diameter (distance between outer edges) between a first
state S1 having a predetermined diameter (distance between
outer edges) and a second state S2 1n which the diameter 1s
larger than that 1n the first state S1 and to engage with the
inner surface of the sinus on the proximal side of the
entrance of the narrow portion 44. According to this con-
figuration, since the reaction force generated when the
dilator members are inserted into the narrow portion 44 can
be recerved by the holding portion 18, the guide 15 can be
prevented from retracting due to the reaction force when the
dilator members are to be moved forward. Thus, 1t 1s
possible to prevent a situation where the treatment for
enlarging the narrow portion 44 cannot be performed.

The proximal end engagement portion 1s a balloon-shaped
member 18A that i1s intlatable and deflatable between the
first state S1 and the second state S2. According to this
configuration, the proximal end engagement portion can be
realized with a simple structure.

Fifth Embodiment

A treatment system 11 according to a fifth embodiment
will be described with reference to FIG. 24. In the fifth
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embodiment, the configuration of a holding portion 18 1is
different from that of the first embodiment, but the other
parts are the same as those of the first embodiment. Here-
inafter, portions different from the first embodiment will be
mainly described, and 1llustration or description of portions
that are the same as those of the first embodiment will be
omitted.

In the present embodiment, the holding portion 18 15 a
proximal end engagement portion provided on the side of
the proximal end portion 33 of the guide 15. The holding
portion 18 (proximal end engagement portion) 1s formed in
an arm shape that supports the main body 12. The holding
portion 18 preferably has a plurality of joints so that the
position of the guide section 15 can be finely adjusted. The
plurality of joints can switch between a free state 1n which
the angle can be freely changed and a restricted state in
which the current angle 1s maintained. Switching between
the free state and the restricted state may be realized by, for
example, screwing a screw or the like or bringing a brake
into contact with a rotating shait or the like. The holding
portion 18 1s fixed to a fixed object 63 such as a bed or a
chair on which the patient 1s placed.

Subsequently, with reference to FIG. 24, a treatment for
enlarging the narrow portion 44 using the treatment system
11 of the present embodiment will be described. The opera-
tor mserts the guide 15 into a narrow portion 44 of the
human body, for example into a paranasal sinus or the like.
The operator inserts the guide 15 through the external naris
62 and positions the guide 15 1n the paranasal sinus, for
example 1n the frontal sinus or maxillary sinus. At this time,
the guide 15 1s inserted into the narrow portion 44 until the
distal end portion 17 of the guide 15 1s positioned deeper
than the narrow portion 44.

The operator switches each joint of the holding portion 18
from the free state to the restricted state. As a result, the
positions of the main body 12 and the guide 15 are fixed.
Accordingly, the position of the guide 135 can be fixed with
respect to the narrow portion 44 so that the guide 135 does not
retract. In this state, by grasping the movable handle portion
14, the operator inserts the first dilator member 36, the
second dilator member 37, and the third dilator member 38
into the narrow portion 44 1n this order by the repulsive
forces of the first to third spring members 25, 26, and 27, as
in the above-described embodiment. By inserting the first to
third dilator members 36, 37, and 38 1nto the narrow portion
44, the diameter (1inner diameter) of the narrow portion 44 1s
gradually increased. At this time, when the first to third
dilator members 36, 37, and 38 move forward, a reaction
force acts on the guide 15. However, even 1n this case, since
the reaction force can be received by the holding portion 18
and the fixed object 63, the gmde 15 1s prevented from
retracting due to the reaction force.

In this state, the first to third dilator members 36, 37, and
38 are retracted toward the proximal end portion 33 by a
retraction mechanism (not shown). Then, the joints of the
holding portion 18 are released from the restricted state to
the free state, and the operator pulls back the fixed handle
portion 13 toward the operator side, whereby the guide 15
can be extracted out of the narrow portion 44 such as the
paranasal sinuses. Thus, the treatment for enlarging the
narrow portion 44 1s completed.

According to the present embodiment, the holding portion
18 1s a proximal end engagement portion provided on the
side of the proximal end portion 33 of the guide 15. The
proximal end engagement portion 1s fixed to the fixed object
63 on which the patient 1s placed. According to this con-
figuration, the position of the guide 15 can be fixed with
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respect to the narrow portion 44 by a method of fixing the
proximal end engagement portion to a structure outside the
body of the patient without fixing the proximal end engage-
ment portion to the body of the patient. Thus, a reaction
force generated when the dilator members are 1nserted into
the narrow portion 44 can be received by the holding portion
18, and the guide 15 can be prevented from retracting due to
the reaction force when the dilator members are to be moved
torward. Thus, 1t 1s possible to prevent a situation where the
enlargement of the narrow portion 44 cannot be performed.

Additional advantages and modifications will readily
occur to those skilled 1n the art. Therefore, the invention in
its broader aspects 1s not limited to the specific details and
representative embodiments shown and described herein.
Accordingly, various modifications may be made without
departing from the spirit or scope of the general inventive
concept as defined by the appended claims and their equiva-
lents.

What 1s claimed 1s:

1. A treatment system comprising:

a guide extending linearly or curvilinearly from a proxi-

mal end portion to a distal end portion;

a plurality of tubular dilator members passing the guide
inside, the dilator members being configured to move
forward along the guide and configured to be inserted
into a narrow portion;

an operation portion configured to sequentially move the
plurality of dilator members from a side of the proximal
end portion to a side of the distal end portion; and

a holding portion provided on the guide, a distance
between outer edges of the holding portion 1n a direc-
tion mtersecting a direction from the side of the proxi-
mal end portion toward the side of the distal end portion
of the guide being larger or being configured to be
larger than a distance between outer edges of the guide,
the holding portion being configured to maintain a
position of the guide relative to the narrow portion
while the plurality of tubular members are inserted 1nto
the narrow portion.

2. The treatment system according to claim 1, wherein
cach of the dilator members includes a tapered portion
tapered toward the distal end portion of the guide.

3. The treatment system according to claim 1, wherein the
holding portion 1s configured to generate a holding force to
maintain the guide at a position against a reaction force
generated when the dilator members move.

4. The treatment system according to claim 1, wherein:

the holding portion includes a distal end engagement
portion provided on the side of the distal end portion of
the guide, and

the distal end engagement portion 1s configured to change
the distance between the outer edges of the holding
portion between a first state in which the distance
between the outer edges of the holding portion 1is
equivalent to a distance between inner walls of the
narrow portion and a second state in which the distance
between the outer edges of the holding portion 1is
greater than the distance between the outer edges 1n the
first state.

5. The treatment system according to claim 4, wherein the
distal end engagement portion i1s a balloon-shaped member
that 1s configured to 1ntlate and deflate between the first state
and the second state.

6. The treatment system according to claim 1, wherein:

the holding portion includes an intermediate engagement
portion provided at a position between the distal end
portion and the proximal end portion of the guide,
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the intermediate engagement portion 1s configured to

engage with an mnner surface of the narrow portion.
7. The treatment system according to claim 6, wherein the
intermediate engagement portion includes a plurality of
irregularities.
8. The treatment system according to claim 1, wherein:
the holding portion includes a proximal end engagement
portion provided closer to the side of the proximal end
portion than the distal end portion of the guide, and

the proximal end engagement portion 1s configured to
change the distance between the outer edges of the
holding portion between a first state having a prede-
termined diameter and a second state having a larger
diameter than the predetermined diameter, and to
engage with an inner surface of a sinus on a proximal
side of an entrance of the narrow portion.

9. The treatment system according to claim 8, wherein the
proximal end engagement portion 1s a balloon-shaped mem-
ber that 1s configured to intlate and deflate between the first
state and the second state.

10. The treatment system according to claim 1, wherein
the holding portion includes an abutting portion configured
to abut on a proximal side of an entrance of the narrow
portion.

11. The treatment system according to claim 1, wherein:

the dilator members include:

a first member adjacent to the gumde; and

a second member located outside the first member, and

the operation portion 1s configured to insert the second

member nto the narrow portion outside the first mem-
ber, while the first member 1s 1nserted into the narrow
portion.

12. The treatment system according to claim 1, wherein
the dilator members are configured to be inserted into a
boundary between a nasal cavity and a paranasal sinus
which 1s located 1n a deeper portion than the nasal cavity.

13. The treatment system according to claim 1, wherein:

the operation portion includes a handle portion which 1s

grasped, and

the dilator members are configured to sequentially move

forward and to be inserted into the narrow portion 1n
accordance with an operation of the handle portion.

14. The treatment system according to claim 1, wherein:

the operation portion includes a plurality of elastic mem-

bers provided on a proximal end side of the respective
dilator members, and

the dilator members are configured to sequentially

advanced toward the narrow portion by repulsive forces
of the elastic members and are sequentially inserted
into the narrow portion when the plurality of elastic
members are sequentially released 1n response to the
operation of the operation portion.

15. The treatment system according to claim 14, wherein:

the operation portion includes a cylinder configured to

rotate about a rotation axis, and

the plurality elastic members are provided on the cylinder,

the plurality of elastic members being configured to be
sequentially released by the rotation of the cylinder.

16. The treatment system according to claim 15, wherein:

the operation portion 1ncludes a conversion mechanism

configured to rotate the cylinder, and

the cylinder 1s configured to rotate 1n response to opera-

tion of the operation portion by the conversion mecha-
nism.

17. The treatment system according to claim 14, wherein
cach of the plurality of elastic members 1s a spring.
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18. A treatment system comprising:

a guide extending linearly or curvilinearly from a proxi-
mal end portion to a distal end portion;

a plurality of tubular dilator members passing the guide
inside, the dilator members being configured to move
forward along the guide and configured to be inserted
into a narrow portion;

an operation portion configured to sequentially move the
plurality of dilator members from a side of the proximal
end portion to a side of the distal end portion; and

a holding portion, wherein:

the holding portion includes a proximal end engagement
portion provided on the side of the proximal end

portion of the guide, and
the proximal end engagement portion 1s configured to be
fixed to a fixed object on which a patient 1s placed.
19. A method for enlarging a narrow portion using a
plurality of tubular dilator members passing a guide which

20

extends linearly from a proximal end portion to a distal end
portion and configured to move forward along the guide, the

method comprising:

inserting the guide into the narrow portion;

fixing a position of the guide relative to the narrow portion
by a holding portion provided on the guide; and

concurrently with the fixing, sequentially moving the
dilator members forward along the guide toward the
narrow portion to enlarge the narrow portion.

20. The method according to claim 19, wherein the

sequentially moving the dilator members comprises sequen-
tially inserting the dilator members 1n an order from an inner
dilator member closest to the guide member to an outer
15 dilator member away from the guide to enlarge the narrow
portion 1n response to operation of the operation portion.
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